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ZIP MODULE INDEX

(1/8/99)
VERSION 2 UPDATED
LAST
DATE PDF LAST
SCHEMATIC QNTY |SCH. |CHECKED& |[CCKT'S |WRT REV
SECTION AND PAGE # (X-X) BRD |PAGE |[MODIFIED |NUMBER |DATE |BOM |DATE

LEGEND (COVER PAGE) 6 N/A 3/25/99
MISC. CONNECTORS (1-1) 1 7 N/A 5/3/00
P2 CONNECTOR BLOCK (1-2) 1 8 N/A 7/27/99
P4 CONNECTOR BLOCK (1-3) 1 9 N/A 7/27/99
ZIP BLOCK DIAGRAM (2-1) 1l 10 N/A 5/4/00
SQUID BLOCK DIAGRAM (3-1) 4 11 N/A 9/9/99
SQUID FRONT END (3-2) 1| 15 CCMO005 | 3/14/00
SQUID VAR. GAIN AMP (3-3) 1| 16 CCM006 | 3/14/00
SQUID FEEDBACK CONTROL BLOCK (3-4) 4 17 N/A 9/9/99
SQUID FEEDBACK INTEGRATOR (3-5) 1| 21 CCMO008 | 10/26/99
SQUID FEEDBACK POLARITY (3-6) 1| 22 CCM009 | 5/14/99
SQUID FEEDBACK MONITOR (3-7) 1| 23 CCMO010 9/9/99
SQUID FEEDBACK LOGIC (3-8) 1 24 CCM011 9/9/99
SQUID ZAP CONTROLL (4-1) 1| 25 CCM012 | 3/14/99
QET BLOCK DIAGRAM (5-1) 1| 26 N/A 10/18/99
QET N BUFF (5-2) 1| 27 CCM015 | 6/15/00
QET SELECTOR (5-4) 1] 28 CCM021 | 3/14/00
QAMP BLOCK DIAGRAM (6-1) 1 29 N/A 4/20/00
DISCRETE Q AMPLIFIER (6-2) 1| 31 CCM001 | 3/13/00
QAMP 14V (6-3) 1 32 CCM003 | 3/13/00
QBIAS FRONT END (7-1) 1| 33 CCM016 | 3/29/00
LED BLOCK DIAGRAM (8-1) 1 34 N/A 5/14/99
(8-2) N/A

LED PULSE CONTROL (8-3) 1| 35 CCM028 | 3/14/00
LED CURRENTCONTROL (8-4) 1| 36 CCM020 | 3/14/00
LED CURRENT SOURCE (8-5) 1| 37 CCM019 | 3/14/00
FETTEMP (9-1) 1| 38 N/A 4/20/00
DRIVER (10-1) 1| 39 CCMO002 5/4/00
EXTERNAL TEST RECEIVER (11-1) 1| 40 CCM022 5/4/00
DAC&BUFFERS BLOCK DIAGRAM (12-1) 1 41 N/A 5/4/00
DAC REFERENCES (12-2) 1| 42 N/A 4/20/00
DAC PRECISION REFERENCE (12-3) 1| 43 CCM023 | 3/14/00
DAC 10 VOLT REFERENCE (12-4) 1 44 CCM024 5/3/00
DAC'S 1 TO 7 (12-6) 7] 45 N/A 3/16/00
DUAL NON-INVERT BUFFER BLOCK (12-7) 1| 52 N/A 9/9/99
DUAL NON-INVERT. BUFFERS (12-8) 1 61 CCM007 | 5/14/00
BUFFER FILTER (12-9) 1 62 CCM017 | 1/25/99
LOGIC BLOCK DIAGRAM (13-1) 1| 63 N/A 5/4/00
(13-2) N/A

CONTROL LOGIC (13-3) 1| 64 N/A 3/15/00
CSR LOGIC (13-4) 1| 65 N/A 5/5/00
POLARITY CONTROL BLOCK(13-5) 1| 66 N/A 9/9/99
POLARITY CONTROL (13-6) 1l 67 CCM018 9/9/99
(13-7) N/A

POWER CONTROL BLOCK DIAGRAM(14-1) 1| 68 N/A 4/2/99
5 VOLT SECTION (14-2) 1 69 CCM026 | 3/13/00
15 VOLT SECTION (14-3 ) 1l 70 CCMO027 | 10/19/99
Q AMP REFERENCE (14-4) 1 71 CCM004 | 3/13/00
OVERALL BLOCK DIAGRAM 72 N/A 6/21/00
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File Name: ZIPDECODING.xls Section and Subsection decoding for ZIP Electronics board 13 May 1999
Wayne Johnson

PART 1: SECTION, SUBSECTION DECODING PART 2: CSR SUBSECTION OUTPUTS vs DATA BUSS BITS
SECTION SUBSECTION SUBSECTION |section/subsection
DAC/CSR name IDACICSR NAME address section decoding Sense Bias CSR Squid CSR Squid Driver CSR QCSR CSR5 Module ID
Module Info ID xx00 zip logic Data Bit Data Bit
section 0 RESET XXOF zip logic BDO EXT_ENA_A FB_C/O_SQ_A CHA_GAING WIDTH_0 Q_O_GAINO TRIG_ENA Serial Number bit 0 BDO
Sense Bias DAC DACO Sensor Bias A Xx1A zip logic BD1 EXT_ENA_B FB_C/O_SQ_B CHA_GAIN1 WIDTH_1 Q_O_GAIN1 Serial Number bit 1 BD1
section 1 DAC 1 Sensor Bias B xx1B zip logic BD2 EXT_ENA_C FB_C/O_SQ_C CHA_GAIN2 WIDTH_2 Q_O_GAIN2 Serial Number bit 2 BD2
DAC 2 Sensor Bias C xx1C zip logic BD3 EXT_ENA_D FB_C/O_SQ_D CHA_POLARITY WIDTH_3 Q_O_POLARITY Serial Number bit 3 BD3
DAC 3 Sensor Bias D xx1D zip logic BD4 HEAT PULSE A  SQ POL_A - CHB_GAINO WIDTH_4 Q_I_GAINO CH_A_DAO_ENA  Serial Number bit4  BD4
Squid Bias DAC  DAC 0 Squid Bias A XX2A Zip logic BD5 HEAT PULSE B  SQ POL B - CHB_GAIN1 WIDTH_5 Q_I_GAIN1 CH_B_DAO_ENA  Serial Number bit 5 BD5
section 2 DAC 1 Squid Bias B xx2B zip logic BD6 HEAT PULSE C  SQ POL_C - CHB_GAIN2 WIDTH_6 Q_I_GAIN2 CH_C_DAO_ENA  Serial Number bit 6 BD6
DAC 2 Squid Bias C xx2C zip logic BD7 HEAT PULSED SQPOL D - CHB_POLARITY ~ WIDTH_7 Q_I_POLARITY CH_D_DAO_ENA  Serial Number bit 7 BD7
DAC 3 Squid Bias D xx2D zip logic BD8 TEST_ENA_A CHC_GAINO RATE_O Q_O_ENA Board Version bit 0 BD8
Squid Lock DAC  DAC 0 Squid Lock A XX3A Zip logic BD9 TEST_ENA B CHC_GAIN1 RATE_1 Q_IENA Board Version bit 1 BD9
section 3 DAC 1 Squid Lock B Xx3B zip logic BD10 TEST_ENA_C CHC_GAIN2 RATE_2 Q_O_DAO_ENA Board Version bit2 ~ BD10
DAC 2 Squid Lock C xx3C zip logic BD11 TEST_ENA_D CHC_POLARITY  RATE_3 Q_I_DAO_ENA Board Versionbit3 ~ BD11
DAC 3 Squid Lock D xx3D zip logic BD12 ZAP_ENA_A PRE_INT_MON_A CHD_GAINO RATE_4 LED_1_ENA Board Type bit 0 BD12
Squid Gain DAC  DAC 0 Squid Gain A XX4A Zip logic BD13 ZAP_ENA_B PRE_INT_MON_B CHD_GAIN1 RATE_5 LED_2_ENA Board Type bit 1 BD13
section 4 DAC 1 Squid Gain B Xx4B zip logic BD14 ZAP_ENA_C PRE_INT_MON_C CHD_GAIN2 RATE_6 LED_CTRL_O Board Type bit 2 BD14
DAC 2 Squid Gain C Xx4C zip logic BD15 ZAP_ENA_D PRE_INT_MON_D CHD_POLARITY  RATE_7 LED_CTRL_1 Board Type bit 3 BD15
DAC 3 Squid Gain D xx4D zip logic
Squid Driver DAC  DAC 0 Squid Driver A XX5A zip logic
section 5 DAC 1 Squid Driver B xx5B zip logic Register outputs Register outputs Register outputs that Module Info ID bits
DAC 2 Squid Driver C xx5C zip logic that are PLAIN text that are BOLD text arebold and italized are read only.
DAC 3 Squid Driver D xx5D zip logic are outputs of the are outputs that text are outputs that These are shorts
Q Driver DAC DACO Q O Driver XX60 zip logic latching register: are pulses from arepulsesfromlogic to +VCC or GND to
section 6 DAC 1 Q | Driver Xx61 zip logic logic #2: logic #3: #4: chargeamps.vhd set the condition
DAC 2 Test Voltage xx62 zip logic |csr_logic3.vhd | |ziprelay2.vhd |
DAC 3 zip logic
Q Bias DAC DACO Q O Bias XX70 zip logic
section 7 DAC 1 Q I Bias XX71 zip logic PART 3: GAIN AND POLARITY DECODING MATRIZ
DAC 2 LED Bias XX72 zip logic
DAC 3 Zap Voltage XX73 zip logic POLARITY 2 1 0 GAIN
unused 0 0 0 0 1
section 8 to D 0 0 0 1 1.43
CSR CSRO Sense Bias CSR XXEO zip logic Data bits to the 0 0 1 0 2
section E CSR1 Squid CSR xxE1 zip logic DACs set the output 0 0 1 1 5
CSR2 Squid Driver CSR XXE2 zip logic voltage level 0 1 0 0 10
CSR3 LED CSR xxE3 zip logic 0 1 0 1 14.3
CSR4 QCSR XXE4 zip logic DAC output voltage calculation: 0 1 1 0 20
CSR5 CSR5 XXE5 zip logic Vout=Vrefl +( (Vrefh-Vrefl) * N)/4096 0 1 1 1 50
Test Test Pulse XXFF zip logic N=is digital code in decimal 1 0 0 0 -1
section F 1 0 0 1 -1.43
1 0 1 0 -2
The Module is The SECTIONS are[The SUBSECTIONS Outputs are 1 0 1 1 -5
decoded from decoded from bits |are decoded from from logic #1: 1 1 0 0 -10
bits 8 to12 of the 4 to 7 of the bits 0 to 3 of the zip_logic3.vhd 1 1 0 1 -14.3
address bus address bus address bus 1 1 1 0 -20
1 1 1 1 -50
NOTE: LED_CTRL_1 LED_CTRL_0
ALL SIGNAL NAMES ARE HIGH TRUE 0 0 OFF
0 1 SINGLE
1 0 MULTI
1 1 ON




File Name: ZIPDECODING.xls Section and Subsection decoding for ZIP Electronics board 13 May 1999
Wayne Johnson

PART 5: Module Address decode vs. slot number PART 4: CHIPS AND DECODED OUTPUTS TO ZIP BOARD CIRCUITS
Address Slot Number These are the names of the chips, the project name that the code is found in
XxX0 0000 XXXX XXXX 00xx 0 and the outputs by name that they decode for the ZIP board
XXX0 0001 XXXX XXXX 01xx 1 project name:chargeamps project name: zipchips project name:ziprelay2 project name: addrlogic
XxX0 0010 XXXX XXXX 02xx 2 CHARGE AMP CSR_LOGIC3 ZIPRELAY2 ZIP_LOGIC3
XXX0 0011 XXXX XXXX 03xx 3 qo_gain_1 qo_ena chA_gain_1 moduleid
XxX0 0100 XXXX XXXX 04xx 4 qo_gain_10 gi_ena chA_gain_10 sense_bias_dac
XXX0 0101 XXXX XXXX 05xx 5 qo_gain_1_143 led_1_ena chA_gain_1_143 squid_bias_dac
XXX0 0110 XXXX XXXX 06xx 6 qo_gain_2_5 led_2_ena chA_gain_2_5 squid_lock_dac
XXX0 0111 XXXX XXXX 07xx 7 qo_gain_1_2 ext_ena_A chA_gain_1_2 squid_gain_dac
XxX0 1000 XXXX XXXX 08xx 8 qo_gain_143 5 ext_ena_B chA_gain_143_5 squid_driver_dac
XXX0 1001 XXXX XXXX 09xx 9 qo_pol_pos ext_ena_C chA_pol_pos q_driver_dac
XxX0 1010 XXXX XXXX 0AXX 10 qo_pol_neg ext_ena_D chA_pol_neg q_bias_dac
XXX0 1011 XXXX XXXX 0Bxx 11 gi_gain_1 fb_clo_sq_A chB_gain_1 sense_bias_csr
XXX0 1100 XXXX XXXX 0Cxx 12 gi_gain_10 fb_clo_sq_B chB_gain_10 squid_csr
XXX0 1101 XXXX XXXX 0Dxx 13 qi_gain_1_143 fb_clo_sq_C chB_gain_1_143 squid_driver_csr
XXX0 1110 XXXX XXXX 0Exx 14 gi_gain_2_5 fb_clo_sq_D chB_gain_2_5
XXX0 1111 XXXX XXXX OFxx 15 qi_gain_1_2 test_ena_A chB_gain_1_2 q_csr
XxX1 0000 XXXX XXXX 10xx 16 gi_gain_143 5 test_ena_B chB_gain_143_5 csr5
XXX1 0001 XXXX XXXX 11xx 17 gi_pol_pos test_ena_C chB_pol_pos w
XXX1 0020 XXXX XXXX 12xx 18 gi_pol_neg test_ena_D chB_pol_neg rst
XXXL 0011 XXXX XXXX 13xx 19 zap_ena_A pre_int_mon_A chC_gain_1 testpulse
XXX1 0100 XXXX XXXX 14xx 20 zap_ena_B pre_int_mon_B chC_gain_10 buffer_read
XXX 0101 XXXX XXXX 15xx 21 zap_ena_C pre_int_mon_C chC_gain_1_143 buffer_write
zap_ena_D pre_int_mon_D chC_gain_2_5 moduleselect
heat_pulse_A trig_ena chC_gain_1_2
heat_pulse_B chC_gain_143 5 sense_bias_csr_ena
heat_pulse_C clockena chC_pol_pos squid_csr_ena
heat_pulse_D chC_pol_neg squid_driver_csr_ena
sg_pol_A_pos CH_A_DAO_ENA chD_gain_1 led_csr_ena
sq_pol_A_neg CH_B_DAO_ENA chD_gain_10 g_csr_ena
sqg_pol_B_pos CH_C_DAO_ENA chD_gain_1_143 csr5_ena
sg_pol_B_neg CH_D_DAO_ENA chD_gain_2_5 NOTE:
sq_pol_C_pos chD_gain_1_2 These _ena outputs
sq_pol_C_neg chD_gain_143_5 are for test purposes
sqg_pol_D_pos READ ONLY INFO chD_pol_pos and have no
sq_pol_D_neg module configuration chD_pol_neg functional connection
clockena moduleaddr to the board
clockena
Q_O_DAO_ENA
Q_I_DAO_ENA CONTROL INPUTS FROM ZIP LOGIC
sense_bias_csr sense_bias_csr squid_driver_csr
squid_csr squid_csr moduleselect
q_csr q_csr
csr5
moduleid
testpulse testpulse
CONTROL INPUTS FROM CSR LOGIC3
trig_ena
CONTROL INPUTS FROM OTHER SOURCES
read read read read
write write write write
rst rst slot(4 downto 0)
poweron poweron poweron addr(15 downto 0)
trigplus_minus trigplus_minus




This file is named Backplane Pinout.xls
and can be found at
Network Neighborhood\Ppdserver\ETT.PPD\PROJECTS\Ett_ES\CDMS\crates\9U

50 Pin D Connector 48 Pin DIN Connector 25 Pin D Connector Slots 1 thru 20 Slot 21 37 Pin D Connector
Detector I/O Crate Power Detector Output Detector n
Slots 1 thru 9, and Slots 1 thru 21 Slots 1 thru 9, and (n = 1 through 18) GPIB Controller DC Power Sense
12 thru 20 12 thru 20 Outputs
[Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View] [Crate Front View]
J1l J2 J3 J4-1 J4-2 J5
Pin Pin Pin Pin Row A Row B Row C Pin Pin Pin Row A Row B Row C Row A Row B Row C Pin Pin Pin
# # # # # # # # # #
50 |Qi Feedback 17 [FEGND 1 FEGND Aux Heater Power+ FEGND Spare 3| 13 1 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl- 1 spare| 19
33 |FEGND 2 FEGND Aux Heater Power- FEGND 25 |AGND 2 5 Volts 5 Volts 5 Volts spare 5 Volts Trigl+ 2 37 spare
49 |FET Temp+ 16 [Qi Drain 3 FE +15 FE +15 FE +15 SQD offset Mon| 12 3 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare 3 spare| 18
32 |FEGND 4 FEGND FEGND FEGND 24 |AGND 4 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts spare 4 36 spare
48 |FEGND 15 |Qi Bias 5 FE -15 FE -15 FE -15 SQC offset Mon| 11 5 DGND DGND DGND DGND DGND DGND 5 spare| 17
31 |Qi Source 6 FEGND FEGND FEGND 23 |AGND 6 DO DGND D8 DO DGND D8 6 35 spare
47 |FEGND 14 [FEGND 7 FEGND FEGND FEGND SOB offset Mon| 10 7 D1 DGND D9 D1 DGND D9 7 spare| 16
30 |Qo Feedback 8 AGND AGND AGND 22 |AGND 8 D2 DGND D10 D2 DGND D10 8 34 spare
46 |FET Heater- 13 [FEGND 9 Al5+ Al5+ Al5+ SQA offset Mon| 9 9 D3 DGND D11 D3 DGND D11 9 remote| 15
29 |FEGND 10 AGND AGND AGND 21 |AGND 10 D4 DGND D12 D4 DGND D12 10 33 remote
45 |FET Heater + 12 [Qo Drain 11 Al5- Al15- Al5- Spare 2| 8 11 D5 DGND D13 D5 DGND D13 11 remote| 14
28 |FEGND 12 AGND AGND AGND 20 |AGND 12 D6 DGND D14 D6 DGND D14 12 32 remote
44 |FEGND 11 [Qo Bias 13 10Hz+ AGND VARIABLE+ Spare 1| 7 13 D7 DGND D15 D7 DGND D15 13 remote| 13
27 |Qo Source 14 10Hz- AGND VARIABLE- 19 [AGND 14 DGND DGND DGND DGND DGND DGND 14 31 HEATER gnd
43 |FEGND 10 [FEGND 15 1kHz+ Spare Trig+ SQUIDD| 6 15 A 0 DGND A 8 A 0 DGND A 8 15 HEATER +| 12
26 |LED 2 16 1kHz- Spare Trig- 18 |[AGND 16 Al DGND A9 Al DGND A 9 16 30 -15V FE gnd
42 |LED 1 9 |FEGND SQUIDC| 5 17 A 2 DGND A 10 A 2 DGND A 10 17 -15V FE| 11
25 |FEGND The backplane connector is 17 [AGND 18 A 3 DGND All A 3 DGND All 18 29 +15V FE gnd
41 |FBout C 8 |SQUID Bias C part # AMP 535034-4 SQUID B[ 4 19 A 4 DGND A 12 A 4 DGND A 12 19 +15V FE| 10
24 |FEGND 16 [AGND 20 A5 DGND A 13 A5 DGND A 13 20 28 -15V ANA gnd
40 |FEGND 7 |QET Bias C The mating connector on the SQUID A[ 3 21 A 6 DGND A 14 A 6 DGND A 14 21 -15V ANA| 9
23 |SQUID Bias D module is part # AMP 650948-5 15 [AGND 22 A7 DGND A 15 A7 DGND A 15 22 27 +15V ANA gnd
39 |FEGND 6 |FEGND Qo Out| 2 23 DGND DGND DGND DGND DGND DGND 23 +15V ANA| 8
22 |Fbout D This connector information is the same for 14 [AGND 24 Read DGND Write Read DGND Write 24 26 Digital gnd
38 |QET Bias D 5 |FEGND both the ZIP and RTF modules Qi Out| 1 25 DGND DGND DGND DGND DGND DGND 25 Digital +| 7
21 |FEGND 26 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 26 25 HEATER gnd
37 |FBout A 4 [SQUID Bias A The backplane connector is 27 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 27 HEATER +| 6
20 |FEGND part # AMP 207463-1 28 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 5 Volts 28 24 -15V FE gnd
36 [FEGND 3 [QET Bias A [ 29 | Local Address A4 | Local Address A3 5 Volts 5 Volts 5 Volts 5 Volts 29 -15V FE| 5
19 [SQUID Bias B The mating connector on the 30 | Local Address A2 | Local Address Al [ Local Address AO 5 Volts 5 Volts 5 Volts 30 23 +15V FE gnd
35 |QET Bias B 2 |FBout B module is part # AMP 745353-4 31 DGND DGND DGND DGND DGND DGND 31 +15V FE| 4
18 |[FEGND \ 32| Bussed Spare 1 Bussed Spare 2 Sync out Bussed Spare 1 Bussed Spare 2 Sync out 32 22 -15V ANA gnd
34 [FEGND 1 |[FEGND This ZIP connector is mounted -15V ANA| 3
to a machined cutout in the The backplane connector is The backplane connector is 21 +15V ANA gnd
The backplane connector is backplane. part# AMP 535032-4 part# AMP 535032-4 +15V ANA| 2
part # AMP 205211-2 | [ [ 20 Digital gnd
\ The mating connector on the The mating connector on the Digital +| 1

The mating connector on the

module is part # AMP 650947-5

module is part # AMP 650947-5

The backplane connector is

module is part # AMP 745355-4

This connector information is the same for

This connector information is the same for

part# AMP 207463-1 |

This ZIP connector will be mounted to a brass plate

both the ZIP and RTF modules

both the ZIP and RTF modules

that is machined to match the backplane

connector

The mating connector on the

module is part # AMP 745353-4

This connector information is the same for

both the ZIP and RTF modules

NOTES;

[

Revision 10/23/97 changed 48 pin contacts C13,C14,C15 and C16

N

Revised view of 50 Pin and 25 Pin connectors to show

proper Orientation on 4/7/99

3 |10 Layer Backplane ‘

4 |Revision 12/06/00 added the J5 connector information

Originated 11/4/96; Revised 12/06/2000
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Merle Haldeman
Revision by: Wayne Johnson
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SECTION PAGE COORDINATES

/ 1
REVISIONS
SYMBOL LEDGEND
REV DESCRIPTION DATE [APPROVED
A?ND ANALDG GROUND PLANE
7
regnp TRONT END GROUND PLANE
4
ohp  PIGITAL GROUND PLANE
VISP VISPFE  +10R  +3REF  +50D +50  VCC
T T N
CONNECTIONS TO POWER PLANES
N 2 2 N
VISN  VISNFE  -10R -5REF -500 -50
<>_ INTRA PAGE CONNECTION
%D EXTERNAL PAGE CONNECTION OUTPUT
D_ EXTERNAL PAGE CONNECTION INPUT
D BACKPLANE CONNECTOR PIN
BLOCK SYMBOL
INPUT PIN
OUTPUT PIN
PAGE CONNECTOR DESIGNATIONS
NAME DATE
ANALOG CONTROL INPUT ANALOG CONTROL OUTPUT >
ORIGINATOR MERLE HALDEMAN 12/21/98
- ANALOG SIGNAL INPUT ANALOG SIGNAL OUTPUT -
DRAWN BRUCE MERKEL 12/21/98
CHECKED TOM CRENNA 12/21/98
C—o—— APPROVED

FERMILAB PPD/ETT/ES LOMS (E-891)

/1P MODULE DRAWING
SYMBOL LEGEND

SIZE[FSTM ND, WG ND. S
A
SCALE SHEETCOVER PAGE




/,

$

1

50 PIN D CONNECTOR

FEGND

Ps(P2A- 13
P8(P2A- 14
Ps(P2A- 15
Ps(P2A- 16

CONNECTOR
MOUNTING
HOLES

48 PIN VME CONNECTOR

10HZ+

*

10HZ-

*

1KHZ+

*

1KHZ-

*

LEGENDS

STRAIGHTENER BAR

MNT HOLE GND

IMP20 %Z

FEGND

1PI

25 PIN D TYPE CONNECTOR

CONNECTOR
MOUNTING
HOLES

96 PIN VME CONNECTOR

Ps(PLA- 32

(PLB- 32
P6 (PLC- 20
Pe (PLC- 21
Pe (PLC- 22
P6 (PLC- 32

BUSSED_SPARE_L

BUSSED_SPARE_Z

*

Al3

*

Alk

*

*

A15

SYNC_OUT

*

*

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 CHANGED P3 7 & 8 TO SPARE 11/13/00 | B MERKEL

CHANGED P1 44 & 47 TO FEGND

NAME DATE
ORIGINATOR MERLE HALDEMAN 11/18/98
DRAWN BRUCE MERKEL 11/18/98
CHECKED TOM CRENNA 12/9/98
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)
/1P MODULE

MISC. CONNECTORS

SIZEIFSCM NO.

B

OwG. NG,

REV

SCALE

SHEET 1-1




/ 4; 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
0T NAME CHANGE TO MATCH BACKPLANE 777799 ROV
_pio PFELS
> -
LS MFELS
[ [
P/A- 10 -
P2A- 17 =
-
P/B- 10 -
P/B- 1/
P/B- 17 -
STEET
=S
P/C-10 - NAME DATE
P2C- 17 ORIGINATOR MERLE HALDEMAN 10/8/98
AUND DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FEGND
FERMILAR PPO/ETT/ES CDMS (E-891)
/1P MODULE
P/, BACKPLANE POWER CONNECTION
SIZEIFSCM NO. DWG NO. REV
A
SCALE SHEET 1-7




/ J 1
REVISIONS
F)Z+ REV DESCRIPTION DATE [APPROVED
0 | NAME CHANGED TO MATCH BACKPLANE  [7/27/99 | BOM

(96 PIN CONNECTOR)

(PLC-5 >

(puC- 14
(PuC- 23>

(PuC- 25
(PuC- 31>

GND

GRD

PLB-/5
S

P4LB - 31

NAME DATE
ORIGINATOR MERLE HALDEMAN 10/8/98
DRAWN BRUCE MERKEL 10/8/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
/1P MODULE

P4 BACKPLANE POWER CONNECTION

SIZEIFSCM NO. UWG NO. REV
A
SCALE SHEET 1-3
) ) ]




& REVISIONS
REV] DESCRIPTION [ 0ATE [APPROVED
[ ‘ UNDER DEVELOPMENT ‘ 1714799 ‘
T ‘ UNDER DEVELOPMENT ‘ z/zwao‘
250 MILLI SECOND
FONOSTABLE
PULSE
SOUID ZAP CONTROL (4) MISC (1)
w
TEIWE o [ZpmwE memes| 2 ueows
ZEORS 5 |zpowe  ameoas 3 zaeoas
AT wlmpewr  meaud s aeonc LEGENDS & UNUSED
b 1 |owewn eeaols  aeows CONNECTOR PINS
wporc & |oeonc w1 wey
TET
s
_ DRIVER (10D e s fr o FrTvEy G
T i NLDNA_SID_JIT_oua S0 oo_san_to |00 oan
g 4 g 2 ETE L WT_ES0C o eua soc cocani v [ Q0GANL1G
3 @ FITT S0t INT_ENA-500 LT ENA_S00 o0.can2s [ oz
3 2 sau Ak AN 2o, oocANA2 |00 GANA?
i E T ] 0_AN1435 [ o0.cam15
g ki ® GAN-L_143 - OO0_POLARITYPOS | 00_POLARITYPOS
L owos 5 7 2 T TTER| e EXT_TEST_RECEIVER 1D e oo savies | oooLsmmnes
. 3 GAN-L2 - B M Gant | oot
i - VARBLE- 2 [ramapie OLGAN.! LGAIN
TR swnsnsA fsounss 2 S CHAPOLARITYPOS 11 | oy parry_pos P2C- 1L ooamt e | oLoANLLG
e FROUTA Fecomacc 2 s . 7 EXT_TST_NpUT | LEXTTESTDPUT [V T
OFrET arrser e w
VARIABLE+ /ARIABLE.. OLGAN.1.Z 01GA
SOAPOLNEG UID_POL_NEG MONITOR SO_MONITOR_A 6 5 P2c-13 A1 GLEAIN143.5
SoaroLros . poL_ PO CLADALENA  WZloyg eys  oorrser_von P15 QLPOLARITYPOS || OLEDLARTYPOS
: QLpOLARITYNEG |_OLPOLARITYNES
i ooz . conrF ERuITS CHAGAINL
B d o3 % B 8gz § ¢ ¢& L) ORNERS CHAGANLO
28 3 3 HER %2z oE e
= o’ st
4 wrews ] e L1l i CHAGANZS
2| ¢ 500 500 50 50 .16n L0n.sher cHasANL2
PRE_NT_MON.A | s s
] - i TESTENAC CH_A_GAN_1
9 DRIVER (10) QET (5) TESTOMD st e CHAPOLARITYPOS
: = 2 § PREINTHONA _Jere NTHON.A CHLAPOLARITINES
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Y4 m ‘ o - e =
= 2 205 3 = 5 =
o L L i o o & [a 6] o
— [ [ — — %) %2 — ! [
o % NS U199 > s
3 |4 |5 |6 o 1 2 [
O O 2 L
w w
TEST_ENA FEGND FEGND
[
3-140)
ss 7 3 6
TRIM_CAP FET_A FET_B
“ INT_ENA 2 | INT_ENA
3-1(4B) V_GAIN_OUT_SEL | 5
|| PRE_INT_MON 1 PRE _INT_MON
FEEDBACK_SEL | %
3-1(4B)
“ SQUID_POL_NEG
3-1(4B)
“ SQUID_POL_POS
3-1(4B)
+50
p50
3-1(LA)
|:> m50
3-1(4A) _oq
+500
|:> psal A
3-1(LA)
m50D
3-1(LA) -50D

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES CDMS (E-891)
/IP MODULE
SAQUID FEEDBACK CONTROL
STZE[FSCM NO. DWG. NO. REV
B 1
SCALE SHEET 3-4




/,

1

EXT_TEST_INPUT PEEDBACK
(il — -
D SQUID FEEDBACK 3-120
2
INTEGRATOR - MONITOR
1 [v AN oUT uso
EXT_TEST_INPUT pOLARITY U7
V_GAIN_OUT MONITOR
i 7 | V_GAIN_OUT SUM_AMP_OUT 13 | SUM_AMP OUT FEEDBACK 3 |FEEDBACK MONITOR| 3 i
3-3(20) e 2 - 3-120
= 5 = -
_ ] = haes — %)
o < =) =) o) |
5 5 a o =) e
Y4 m ‘ o - e =
= 2 205 3 = 5 =
o L L i o o & [a 6] o
— [ [ — — %) %2 — ! [
o 3 LA U194 > s
3 |4 |5 |6 o 1 2 [
O O 2 L
w w
TEST _ENA FEGND FEGND
[
3-140)
ugs |7 3 6
TRIM_CAP FET_A FET_B
“ INT_ENA 2 | INT_ENA
3-1(4B) V_GAIN_OUT_SEL | 5
|| PRE_INT_MON 1 PRE _INT_MON
FEEDBACK_SEL | %
3-1(4B)
“ SQUID_POL_NEG
3-1(4B)
“ SQUID_POL_POS
3-1(4B)
+50
p50
3-1(LA)
|:> m50
3-1(4A) _oq
+500
|:> psal A
3-1(LA)
m5aD
3-1(LA) -50D

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES CDMS (E-891)
/IP MODULE
SAQUID FEEDBACK CONTROL
STZE[FSCM NO. DWG. NO. REV
B 1
SCALE SHEET 3-4




REVISIONS
INTEGRATOR INPUT SWITCH INTEGRATOR SUMMING AMP — P e
1 UPDATED FOR VERSION 1 9/17/99
-« GAIN = 70 .
vt 21 ;
07 w\ us 3 R20
1 V_GAIN OUT 2 o0 A1 . 8 RL7 CLCL2BAJE VY
- —IN |
33220 LV ( 475 N T VYN
- - 5 150 RZS s o
SD2100E CLEAZBAJE 7 IN- SUM_AMP_OUT 1
; AL 278 e 3 EEAE )
Lrera Ri6 RIS 681 CLCA02AE
3-B(ZB) 221K s R31
R33 —  ANA— RL4
274
100K oo RIS F32K FEGND 137K
FEGND
FEGND
R19 35
FEGND | |caP_MiCA
AT 00007 | |
221
o | NOTE: SUMMING AMP GAIN
1000pF | [CAP_MICA V_GAIN_OUT: AV = -1
EXT_TEST_INPUT. AV = -5
UPPER 3DB FREQ = 2.4KHZ
50
SD2100E |* Uk
o1 =
103
N1 TRIMCAP I ~1| 1 B oo\ 2
3-8(28) ™ l i
0.25-0.7pF p——
B
05 3 R42
N1 FETE L
38(28) 249
12
100K /Lﬂ' l&
FEGND
U6 OFFSET_ADJ
FEGND
102 5 N—
M- EXT_TEST_INPUT N z
3
3-4(4B)
cLeatonse ™
&3}1 TEST_ENA R35
3 4B) %
=03
STATE TABLE f—
OLUF
FETS | AMPS
TESTENA| U3 | U6 | Us o
Low 0 C E
HI C 0 D
0 - OPEN C = CLOSED
E - ENABLE D = DISABLE
+50 +50 +50
L2 RL0 L R8 t L12 RS
BLMZLAL0ZS 27L BLM21A102S 274 BLMZLALOZS 274
+| C56 6 +| 59 19 C +| CLo 32 +| €50 17 (68 +| C46 12 +|Cs7 24 70 NAME DATE
8 7 7
/ITM 01UF /JTM 01UF 0 us /ITM OLUF TM 01UF oo N ue TA\M 0.1F /I\HUF 0.LUF oowF NL W ORIGINATOR MERLE HALDEMAN 11/13/98
% % S
,j, /i /i, DRAWN BRUCE MERKEL 11/13/98
Vo TLCu28AJE Vo TLCL10AE Vo TLCh02AJE
+| 55 7 FEgND +| (58 20 5 f +| el 033 FrgND +| 51 18 coL f +| 47 €13 FEgNp +| 053 €25 61 . CHECKED TOM CRENNA 1/6/99
. /l\qu 0.1UF /l\qu 0.UF 0 gy /l\qu 0.LUF qa\m 0.1UF 0.01UF " /lfm UL s /lfm 0.LUF 0.01UF APPROVED
R1L R9
BLMZLALOZS 274 o X ,,_‘BLMZ‘iAuiozs i FERMILAB PPO/ETT/ES COMS (E-891)
/1P MODULE

-50

-50

-50

SAQUID FEEDBACK INTEGRATOR

SIZE[FSCH WO
C

|DWG NO

REV
1

SCALE

[SHEET 3-5

J




1

REVISIONS
REV DESCRIPTION DATE |APPROVED
SELECTION 222
Uil
274
1 SQUID_POL_NEG LA
_POL_ 228
o 3-4(LA) 1 /7TFEGND
o) - o FEEDBACK
2 P N B n RL0 104
- 5 FEEDBACK 1
FEGND T—7—o . v+ : o 4
103 1 SUM_AMP_OUT bl ol B L 3-4(2B)
3-52D) CLCLOZAJE
0 1 SQUID_POL_POS 9 | ~~ALo
3-4L(LA) R B.| /7FEGND R24
TELEDYNE RELAY 722 274
FEGND
+50
L9 R&
L 4
BLM21A102S 274
+| o (10 +| 56 (21 69
T [odr Toe 01uF ~ [0.0LUF +7 U10
[ 4 4 L L L J
/l V}mosz
+[ 05 (11 FEGND _+[CS2 (22 C60 .
T [ oLr Tour 01uF 0.01UF
L7 R12
SR ® ® @ @ ®
J BLM2LAL02S 274
-50
NAME OATE
ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES (CDMS (E-891)
/IP MODULE
SQUID FEEDBACK POLARITY
SIZE|IFSCM NO. OWG. NO. REV
B
SCALE SHEET 3-6

) |




$

1

MONITOR SELECTION

104 R2
1 FEEDRACK_SEL AN —e
3828 % SWITCHES
_1C6
“Todur
/77
FEGND
u |
oy FEEDBACK
3-6(ZB)
i L coM i NO|—05
MAXLGT5
1 V_GAIN_OUT_SEL \R/lv\/_.
3-5(ZA) 9
_ ¢t
“Tolur
/77
FEGND
V_GAIN_QUT 0
3-4(4B) 6
101
- L oM L. NO|—2
MAXLETS
+50 */5]\@ o
R3
T . .
S 01F —— U2
01UF —— uth 1
_
+ 4
4 Py GND
.TGNvDi A LT /l v |maxeers
2 | Feonn g Ch | FEGND
LR — OLUF T
RS R6
@
@
N ! 1.0K
1.0K
75[] 75@

105

MONITOR 1 -
3-4(2B)

REVISIONS

REV

DESCRIPTION

DATE

APPROVED

2 | REPLACED 0P AMPS WITH ANALOG SWITCH |12/08/2K

MAXLETS
IN SWITCH
0 OFF
1 ON

NAME DATE
ORIGINATOR MERLE HALDEMAN 11/13/98
DRAWN BRUCE MERKEL 11/13/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES CDMS (E-891)
/IP MODULE

SQUID FEEDBACK MONITOR
SIZEJFSCM NO. DWG. NO. REV
B /
SCALE SHEET 3-7/




1

+50D
R29
1.0K
U1
- s s 1 P2
C4 Z 3-54D) D
— Y C04070BCM
01uF )XDD
LEVEL TRANSLATOR Vs
+500 U1
INNUT | 0 | +5 1o 7 CDLOTOBCM a 107
EEAY
,  FEOND ——, L TRIM_CAP 1
ouTPUT| +5 | =5 6 = D
g1 - CDL070BCM
. 1 INT_ENA al .
- MMBT4LO3LTL
3-4(LB) Yoo mo U1 0 -
8\ 106
12 10 FET.B 1@
3 mE 50D e 1 ? 3-5(40)
COZ0T0BCM
wiosc L
R36
499K
50D 500
Uz
B 0 L V_GAIN.QUT_SEL | A2
2 3-74B) El
CD5070BCHM
1 PRE_INT_MON 12 104
ot 1 11 FEEDRACK_SEL 1@
3 L(LA) 13 3-704B)
CD5070BCM
ND
+50D
R28
10K
NOTE. UL POWER SHOWN ABOVE

L2 \/DD
0.1uf
VS
7
AE@D
AE%D

CD4070BCM

REVISIONS
REV DESCRIPTION DATE [APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN RRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
/1P MODULE
SQUID FEEDBACK LOGIC

SIZEIFSCM NO.

B

OwG. NO

REV

SCALE

SHEET 3-8




1

BLM21A102S 14
13 +| (2

1uf
CAP_FILM

R2

U3 7805C
V1SPFE
5_VOLT_RELAY
1 | NpuT  ouTPUTL3 o
COMMON
=
riz Z 01uF
1uF
CAP_FILM
FEGND
FEGND FEGND
CD4L070BCM
FEGND
MONOSTABLE us
PULSE (E
08 zzrEnE A 12y
[ 1> 11 4 |I—B—
2-1036) L |
CDL070BCM D MTDF1POZHD 102
o o s ZAP_ENA_A 1
2-17F)
us 2 [T
109 -
1 ZAPENAB 5y
[ 4 Hre
21030 ,J,_é) 6 |
TD5070BCM
) MTOF1POZHD
o s |4 ZAP_ENAB 1
2-1078)
us Ul T
010 -
1010 ZAPENAT 8\
1 10 Z | H>—
2-100) | —
CDL070BCM O[5 |yMmor1PozHD 104
o ZAPENAC 1 1
2-107D)
us uz %
107
| 7APENAD 1y
) 3 o
2.1G36) 2 6 |
CDL070BCM ) (MTDF1POZHD
£y ZAP_ENA_D 1
e 2-1070)
G oK
A
0.1uF
Uk Al
B B
2 [ RS ZAP_V 101
R3 6 el
1 7ZAP_DAC o ENIY -1(7C-
/@satsa 499 e e
2-1650) LOK — v
— 1UF *
7 CAP_FILM
0.1uF 77
FEGND
FEGND

FEGND

c14 FEGND

L TuF

C éuff LM
AP_FI F
L1 Rl Tlﬂu!'

7Uk

Vo
A LT1363CS8

BLM21A102S

V15NFE

274

REVISIONS
REV DESCRIPTION DATE | APPROVED
D
C
:—
B
REVISED 9/21/99 BRUCE MERKEL
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILABR PPD/ETT/ES CDMS (E-891) A
/1P MODULE
SAQuUID ZAP CONTROL
SIZE[FSCM NO OWG. NO REV
C | | 1
SCALE | [sHEET /4, -1




1

U220
HEA(TlEOROQUSL)SE AD S | HEATER_PULSE_1 ALT_1 U217
21020 2-146) UET_DAC_A 15| QET_DAC_A  QFT_BIAS A | & OFETBIAS_A
EXT,TESUNPUT[@_.L EXT_TEST_INPUT 214G OET_DAC_B 16| 0T DAC.B DET_BIAS.B | 1 OFT_BIAS B
17
(100 ms) 27160 ALT_A
HEMERPULSLB“ 6 | HEATER_PULSE_2 ALT_2 5 AT R
2-120) 2-130) QETDACEXT_ENA_A 8 [ QET_BIAS_ENA_A
VOLT_LOW 5V 2_1(3F) UETDAC EXT ENAB 11| ET_BIAS ENA B
4 2-1(46) GET_DAC.C 13| QET_DAC.C  QFT_BIAS.C | 2 (QET_BIAS_C
2-1(46) QET_DAC.D 14| QET_DAC.D  OQFT_BIAS.D | 3 OET_BIAS.D
9 | ALTC
EXT_TEST_INPUT] o]
U219 2-1(3E) QETDAC_EXT_ENA_C 6 | 0FT_RIAS_ENA C
2-1(3E) QETDAC_EXT_ENA_D 7 | QET_BIAS ENA D
QET_SEL VOLT LOW 5V
qef_n_buff 17
(100 ms)
HEATER,PULSE,[“ 5 | HEATER_PULSE_L ALT 1
7-1(ZF)
3 | EXT_TEST_INPUT
(100 ms) 6
HEMERPULSE*DD HEATER_PULSE_2 ALT_2
2-12E)
VOLT_LOW_5V
A
VOLT_LOW_5V ]
2-1(28)

REVISIONS
REV DESCRIPTION DATE [APPROVED
0 UNDER DEVELOPMENT 1-20-99
» 2-13P
» 2-16F)
N 2130
> 2-1GF)
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MFRKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES COMS (E-891)
/1P MODULE
QET BLOCK DIAGRAM
SIZEJFSCM NO. DWG. NO. REV
B 1
SCALE SHEET 5-1




- REVISTONS
REV DESCRIPTION DATE |APPROVED
10K 1 | REPLACED 1uF CAPS WITH BACK TO BACK |2 29 00 [ BOM
LT TANT. CAPS
| o 2 | REPLACED RESISTORS R21-R24 WITH 249K | 3/28/01| BOM
1 11 caprum
D v D
15 o b A28 R23 "
u]]]]]D OET_DACA N 5 8 104
Yor 3 499K 0805 maz 49K 0.1% 0805 | 16 5¢ GET_BIAS_A Im]]]]>
f8 LTS = OET_BIAS_ENA 1 15 i
TAP_FILM CAP_FILM 4 56/
FEGND
FEGND
RB
10K B
[THES
1T 1r car iy
3
16 e - A27 A2t n
> N 7 4 ol
T / 499K ogos 249K D1% 0805 9 o L Dc UET_BIAS B
10K 29 T1124CSB 32 o1l T
10 10F QET_BIAS_ENA_B 10 '
CAP_FILM CAP_FILM 5 So o A Do
o DGLB9BP
C FEGND C
RS
10K
|| G
| [T crprin
e
1013 T R26 R21
> OET_DACC = / 0z 02
- 3 / L9 0805 249K 01% 0805 16 §c OET_BIAS C [~
1o THZLCSS cn -[O6 GET_BIAS_ENA_C 15 B>
2 1F —— [ D E— B D
CAP_FILM CAP-FILM =
DG1898P E
ALT.C B
FEGND i
FEGND E
R6
10K
B || =
1T carrum
B
s R25 R22 7
1014 2 a
E>—er-2ece N 7 20K 01% 0805 v 103 E
T 499K 0805 - 9 e CET_BIAS 0 Eo
10K TT1124058 107 G {HI> E
27 30 GET_BIAS_ENAD 10y -
i3 1 ——
CAP_FILM CAP_FILM S0’ ol
DEL89BP
FEGND FEGND o
NOTE: SWITCHS SHOWEN WITH A HIGH INPUT VOLT LOW SV
VISPFE VISPFE
VISPFE VISPFE 19
[ R17 [E]
PN A NAME DATE
BLMZLALOZS ut [
BLM2LAL02S 274 20
o 76| s o " FEGND FEGND ORIGINATOR MERLE HALDEMAN 06/17/99
2 il o 6 1 |1z |z
CAP_FIM e CAP_FILM TIF o 2t L 2 DRAWN BRULE MERKEL 07/16/99
b u 0GL898P 0GL898P +
CHECKED
LT1124C58 LT1124CS8 S Low S Lo
L €] S 2 47uF P APPROVED
A b FEGND : i Feeo FEGND FEGND A
T AP Al . FERMILAB PPO/ETT/ES CDMS (E-891)
i - R20 u
o s R N e L ZIP MODULE
BLM21A102S e J BLMZ1A102S 274 QFET FRONT END
VISNFE VISNFE T t|r TM NO |DWG NO AE
VISNFE VISNFE 2
SCALE [ [SHEET 5-2




4 . 1

REVISIONS
REV DESCRIPTION DATE |APPROVED
: NOTE: DG4130Y's ARE !
- SHOWN WITH .
| LOBIC 0 INPUT !
104 | ! 101
VOLT_LOW_5V RS o1l | U1 !
Dt SR S . —— >
105 ; —PT0G4130Y I 5-13.)
13-7(20) N L HEATER_PULSE_1 (100 ms) : :
E - ! Lo o4D0G4130Y :
21(50) ||||||||I 1 EXT_TEST_INPUT PPN N ! 14 g o D 15 !
1.0K ! ut .
R4 511 | T ' N 107
¢ i IR U : —o >
106 : 50641 3DY !
13-7(28) N L HEATER-PULSE_2 (100 ms) ! : 5-1(30)
] 9 ]
. : 064130 |
1.0K . U l
V1SPFE
RL R3
511K 511K
122 1341 NAME DATE
I — T Vs — ORIGINATOR MERLE HALDEMAN 11/16/98
CAP_FILM UGL13DY CAP_FILM
- V- GND - DRAWN BRUCE MERKEL 07/16/99
FEGND S L - \
FEGND CHECKED
2 FEGND APPROVED
Ty FERMILAB PPD/ETT/ES CDMS (E-891)
L ZIP MODULE
visnFe  FEOND UET_SEL
SIZE[FSCM NO. DwWG. NO. REV
B
SCALE SHEET 5-4




3 L 7 1

REVISIONS

REV DESCRIPTION DATE | APPROVED

0_AMP_IN

AMP_REF

1
D> REFOUT

2-1(ZB)

DISCRETE Q_AMPLIFIER

Input line
fermination

R3  ZERO

2-1(8A) i ------------------------ -

NOTE
EXTERNAL JFET IN REFRIGERATOR

U237

+14VA

-14VA

CERTQAMP14V

[ 2 0
6 U250 0_AMP_FEEDRACK | :""| }"": oo |
+1LVA R31 7ero 2-1C1A) ! ! FET |
0_FEEDRACK e AN — b - - Lol
Q_DRAIN RL  ZERD [ 10 MEG |
Q_SOURCE — o A NA—Y oo —cfmee oo . =
0_AMP_SOURCE | o
Q_AMP_OUT Clae oo 2-1(7A) L _J
-1 —— w0 -_
5 —T— CAP_FILM——
w w
DAMPCERTIFIED FEGND FEGND Q_AMP_OUT
2-1C7M)

1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
Z: ALL LOGIC LEVELS ARE HIGH TRUE

NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/ETT/ES (COMS (E-891)
/IP MODULE
UAMP BLOCK DIAGRAM
SIZE|FSCM NO. Dwa. NO. REV
B 1
SCALE SHEET 6-1

3 ) > | 1




1

AMP_REF

1
D> REFOUT

2-1(ZB)

Input line
fermination

RS ZERO

U238

+14VA

-14VA

CERTQAMP14V

REVISIONS
REV DESCRIPTION DATE [APPROVED
Q_AMP_IN
2-1(8A) i """""""""""""""""" k
NOTE E
DIS[RETE G_AMPLIFIER EXTERNAL JFET IN REFRIGERATOR
[ 20PF vl
619 0_AMP_FEEDBACK | :““| }"“: g I
+1LVA R32 7erp  2-10U7A) ' ' JFET |
O_FEEDBACK et AN IFL501
Q_DRAIN Re 7ERD [ 10 MEG |
Q_SOURCE — o—— A A~—lM>»----F-------=----- . <
0-AMP_SOURCE | | v
Q_AMP_OUT R N L L e e e
(184 99
-1 ——F o1 - .
5 —T— CAP_FILM——
w w
DAMPCERTIFIED FEGND FEGND Q_AMP_0OUT
2-1C7M)
1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
2. ALL LOGIC LEVELS ARE HIGH TRUE
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILABR PPD/ETT/ES CDMS (E-891)
/1P MODULE
UAMP BLOCK DIAGRAM
SIZEIFSCM NO. DWG. NO. REV
B 1
SCALE SHEET 6-1

) |




1

DISCRETE Q_AMPLIFIER

(347V)

DAMPN | umuw
6-1¢3B) .
|
FEGND '
1
1
106 !
D 1 +14VA _ RL, '
___________________________________ ) 200 !
6-1(4B) i ! '
) R12 : : !
10K ' V1SPFE N |
I : ! Re8 Q_AMP_OUT !
R15 127V : ' :
,
RLL 178K p ' ' x !
287K ' ! '
FEGND +6 [=: I R36 . '
R8 ! 100 ; B X :
B47V) 2 : R39 ' N :
330F LTUF 2K ! '
1 ; 3@ I !
! :
025 FEOND A NG ' ;
1
\m (288V) 9 i : :
ot 2 o o ' = ! U8 TRIMA ;
PN(,250 : & : TRIMB :
1 ' 103 '
Fie 4o (33 O1uF E ' - Q_AMP_OUT 1 :
3 LeuK ! 1 i 3 6-1(38) NOTE 1
Sour LT ;3 : ' 7t EXTERNAL JFET !
FEGND ! H AD829JR IN REFRIGERATOR |
:
o 0 g ; = - s s o e |
. 2 2 s : SMBD9LL ; R37 *® | b
\ ' SZ D5 RLO ' 182 ! 0P | H
! 51 ' : [
RL7 030 . ! ™ T T T
15K ' | FEGND - B ' oo H
L | " Q! !
u7pF : ﬂ81E? ' ©.tmv) 0_AMP_FEEDBACK 1 -'_i o JFET :
: L E 6-1(38) E 10 Vo F&501 E
' ' ' S '
R3 : o o : : :
FEGND ' | RI8 ' : .
100 ' SZ : : 1 :
FEGND ¥ 1 SMBD91L | 22MEG H ' ;
T~ -1 ' 1 04 | H ' '
(-0122V)-> 30 LIUF MMBT3906 1 ' : :
' H e e 14 (-256V) fommmmmmmmmmmmmmmmmme (i '
(10 Sn ; P : I I ;
1 o v 220F 1
/N T : b U ap M Lok O-AMP_SOURCE 102 (0.385V) '
LIUF ! I ' - P S
: . ! TRIMA i 6-1(38)
(-103V) ' HE I TRIMB
105 R29 ! . N
Do : b 71 .
SLLVA g : R N+
6-1(4B) ¢ ' N R out
: [ . OPAG276U
COMMON BASE COMMON COLLECTOR | ' ' | U7
INPUT STAGE OUTPUT STAGE ! - ! gn]EHTDvEB IFNHFE]UMT S’\ILE]FEFEE[ETOLEU/ZK/QEE
H— g F
: - : INTEGRATOR BY ENCIRCLING THEM WITH GROUNDED
; PUSH PULL b : CONDUCTORS
L VISNFE OUTPUT [ A
! DRIVER 1 036
1 ' ORLZ ”# 22UF
1 NOTE h CAP_FILM
' S1 SHOULD BE SHORTED | 2.2MEG
: WHEN THE PUSHPULL OUTPUT '
' DRIVER COMPONENTS ARE H
35 VISPFE V1SPFE 1 REMOVED. (6 RESISTORS, :
o ' 2 DIODES, AND 2 TRANSISTORS) : FEGND FECND
| : :
7 /2
e UF FEGND  47uF
CAP_FILM U8 w7
e AD829JR 0PA627GU
034
4 1 4
. 1UF . FEGND  47UF  ViSNFE
FEGND |, o'F) \, VISHFE

(VOLTAGE) DC_REFERENCE VOLTAGES
WITH LOOP CLOSED

- VALUE TO BE DETERMINED

REVISIONS
REV DESCRIPTION DATE |APPROVED
1 GENERAL MODTICATIONS 9/27/99 | BMERKEL
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
ORAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED
FERMILAB PPD/EET/ES COMS  (E-89D)
/1P MODULE
DISCRETE O AMPLIFIER
T/ETFSTM NO DWG. NO RE
Cl | 1
SCALE | [SHEET 67




1

V15PFE
US R30
101 R37 OPA27 845
1 3 ouT RZ4 102
I ® N+ 6 IRV [E:::>
LOVREF 267K 2 IN- : A —
14-4(ZB)
TRIMB, 6-2(4D)
(7, TRIMA
. K
| T oour
R22
[ Y ®
402K
2
R20 -
10K T
33uF
777
77 FEGND
FEGND
FEGND
w +/- 14 V REGULATORS
577 FiEND
59K
M _1+Eh
OPA27GU T~
3 | ouT 2.43K 33uF
1N+ 6
2 ®
(N~ 8 RZ3
TRIMB,
TRIMA
€25
. N
| T o010F
10K 1LK 103
“L4VA ]
—\N\"—e 0
R21 R26 %/?
R31 6-2(LB)
27 V15PFE (26 VI5PFE 8L 5
nL 7 nL
FEGND  1UF Uk FEGND  1uF US V15NFE
CAP_FILM CAP_FILM
nL A nL
FEGND 1UF  VASNFE FEGND L1UF  VISNFE

CAP_FILM

CAP_FILM

REVISIONS
REV DESCRIPTION DATE |APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/6/99
APPROVED

/1P MOBULE
0 AMP 14V

[FERMILAB PPD/ ET1/ ES CDOMS (E-891)

SIZEIFSCM NO

B

OwG. NO

REV

SCALE

SHEET 6-3

/,




1

103

LITE

104

105
LTE

106

107

e . REVISIONS
i 0 i REV DESCRIPTION DATE [APPROVED
1 QIBIAS - I D%_“%D* : QLBIAS 1 Hﬁﬁ]b
2-1650) ! H ~ Do I ! 7-158)
¢k : 9 :
1 1
0.1uF | |
js | |
FEGND ! !
e w7 :
OI_BIAS_ENA RL ! B 05 !
1 o—. NN |
2-1(2F) 10K : DG413DY  FEGND |
1 1
' :
| u1 |
QOBIAS | 0GL130Y | Q0_BIAS 102
* : s oo TS : - 1 (>
2-1(50) ! [> [ ! 2-1(5B)
1L | 16 :
T o i '
/77 : :
FEGND ! !
1 1
E 3 w1 2 .
O0_BIAS_ENA R2 ! I Sl !
1 *— D: J, |
2-1(2F) 10K X DG413DY  FEGND |
1 1
: NOTE, |
! DG4L13's ARE SHOWN WITH |
: LOGIC 0 INPUT !
VOLT_LOW_5V o !
V15PFE
RS R3
511K 511K
[ 9
THEE 12 8 NAME DATE
6 —— + L ——  IuF
[Aé,uFFILM__ 0G4130Y —T— CAP_FILM ORIGINATOR MERLE HALDEMAN 11/16/98
OND Ve DRAWN BRUCE MERKEL 12/08/98
77 5 b 77
FEGND ps FEGND CHECKED TOM CRENNA 1/6/99
FEGENE AL APPROVED
= 511K FERMILAR PPO/ETT/ES (DMS (E-891)
/1P MODULE
777
LA OBIAS FRONT END

SIZE|FSCM NO.

B

DWG. NO

REV

SCALE

SHEET

/-1

) |




L 3 4 Z 1

REVISIONS

REV DESCRIPTION DATE | APPROVED

(=}

MOVED DIGITAL OUT OF ANALOG AREA 3/24/99 B MERKEL

LED PULSE CONTROL  LED CURRENT CONTROL LED CURRENT SOURCE

|”|”” LED_BIAS 5 |LFD_BIAS
"""" _ U1z
27160 U125 UL1
LEDL
LEDIENA [ & 6 | LEDIENA LED_BIAS_1 | & 2| IN out |1
2-1(3B)
“ LEDL _ENA 6 |LEDL_ENA LEDIPULSE [ 3 8 | LEDIPULSE LEDL | 3 CUR-SOR DJQ
- u13 TEST_JACK
2-1020) FRY976802L02
LED?
“ LED_PULSE OUT 5 | ED_PULSE_OUT LEDZENA [ 1 7| LEDZENA LED_BIAS_Z [ 1 2|IN ouT 1
2-1(2F)
2-1(3B)
[ LEDZ_ENA 7_|LEDZ_ENA LEDZPULSE | 2 9 |LEDZPULSE LEDZ | 2 FUR-SOR o~ o
VOLT_LOW_5V TEST JACK
2-1(2F) ~
EBY976802L02
10

|| VOLT _LOW _5V

NAME DATE

ORIGINATOR MERLE HALDEMAN 11/16/98
DRAWN BRUCE MERKEL 3/2L/99
CHECKED
APPROVED

FERMILABR PPD/ETT/ES CDMS (E-891)

/1P MODULE
LED BLOCK DIAGRAM

SgE FSTM NO. TWG. NO. REV
SCALE SHEET 8-1

L, 3 ) ) | 1




1

106
I

8-1(4LA)

105
I

8-1(4A)

107

R3

9

LED_PULSE_OUT

10

1 )2
-/

MMT74HCOBM

I

8-1C4A)

13

12

e
-/

MM74HCOBM

1

WF —
CAP_FILM

RS

10K

R2

10K

R4

10K

R1

10K

LEDLENA

8-1(3B)
104

LEDIPULSE

103

LEDZENA

8-1(ZB)

101

LEDZPULSE

8-13A)

102

MM74HCOBM

GND

B-1(2A)

MM74HCOBM
Ul

MM74HCO8M

REVISIONS
REV DESCRIPTION DATE [APPROVED
NAME DATE
ORIGINATOR MERLE HALDEMAN 3/24/99
DRAWN BRUCE MERKEL 3/24/99
CHECKED
APPROVED

FERMILAB PPD/ ETT/ ES CDMS(E-891)

/1P MODULE

LED PULSE CONTROL

SIZEIFSCM NO,

B

OwG. NO

REV

SCALE

SHEET 8-3




1

REVISIONS
REV DESCRIPTION DATE [APPROVED
_____________________________ 0 | Aboen A sv ouTSIDE SOURCE AND 3/2L/99| B MERKEL
! i REMOVED THE DIGITAL LOGIC TO THE
105 I | DIGITAL SECTION
1 — = i
8-1(4B) .
: ! LED_BIAS 1 1 e
106 ° o : _BIAS_
N 1 LEDLENA ! {;1\" o ! 8@;@?
1 P 1
8-1(LA) : DG413DY X
| U1 :
1 1
| |
108 | .
N L LEDIPULSE : 9 N : o
! 11571 D 10 : LED1 1 HE]]]D
B-1(LA) ' :
: gl DG4130Y : R
'FEGND !
1 ]
E 3 - 2 : LED_BIAS 2 1 -
107 L o ] - -
| 1 1
B-1(4A) ! 0G413DY !
: |
1 1
109 ! U1 '
N L LED2PULSE ! 16 D‘ ! -
E 16§74 D 15 : LED? 1Hﬂ]m>
1 1
| DeaLY | 8-1(2A)
+ FEGND :
: |
E NOTE: ALL DG413DY’S ARE SHOWN !
! WITH LOIGIC 0" INPUT !
| |
1 1
e |
- L VOLT LOW 5V e
R1
511K
R3
511K
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/16/98
* 1 Ué * DRAWN RRUCE MERKEL 12/17/98
S R T . fZF CHECKED TOM CRENNA 1/6/99
T DGL130Y CAPFILM
CAP_FILM -
Ve GND APPROVED
Fiono 5 FEOND FERMILAB PPD/ ETT/ ES COMS(E-891)
R7 FEGND /1P MODULE
511K
—— LED CURRENT CONTROL
CAPFILM SIZE[FSIM NO. OWG. NO. REV
B
/77
V1SNFE
FEGND SCALE SHEET 8-4

| 1




L 3 4 Z 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 | CHANGED RESISTOR R18 TO 499 OHM 9/25/00 | BOM
2 | CHANGED RESISTOR R18 TO 100 OHM 4/4/01 | BOM
ADDED RESISTOR R19

3 CHANGED RESISTORS R15 AND R19 AND 6/19/01 " BDM
ADDED RESISTOR R20

oz NN s "
1 TRIMA
I . W }
8-L(2AB) LliZK REFER
R18
R15 +
499 _ 6
100
INATO5KU DPAL27GU
AN
YVY ‘/W
ZIN SENSE>
AYND R20
402

AyND

V15P V15P
L5 L4
BLM21A102S RLMI1AL02S
R1 R7
[ 4 L 4 [ 4 4
77 4 o 774 »
B T I Y e B
—T—CAPFIIM T~ 7 —T— AP FILM T~ 7
Ve us V+ Ué
‘—%—‘ - > ‘—%—‘ . Ve OPA627GU
9 V="INA1OSKU il
L AN f L Ty pAGND AL 4 NAME DATE
—T1— CAP_FILM ~T~L4TuF —T1— CAP_FILM T~ L. TuF
ORIGINATOR MERLE HALDEMAN 11/16/98
R2
. . . R& . DRAWN BRUCE MERKEL 12/09/98
274 274 CHECKED TOM CRENNA 1/6/99
APPROVED
{‘i LZ{: FERMILAR PPD/ ETT/ ES (DMS(E-891)
L6 BLM21A102S /1P MODULE
BLMZ21A102S
LED CURRENT SOURCE
VISN V15N SIZE|FSCM NO. OWG. NO. REV
B 3
SCALE SHEET 8-5

L, 3 ) ) | 1




L | 3 4 Z 1

REVISIONS
REV DESCRIPTION DATE [APPROVED
I: E _|_ H E A -|_ E R 1 SCHEMATIC UPDATED FOR VERSION 1 |10/18/99 BOM
— (187
FEGND | qF
R157
402K
FET_HEATER+ D: P1_45
U226 07 2-1G3D)
AUX_HEATER_PWR_p 1o 7 HP HLMP-1719
P2BL | S N2 FET HEATER ON
2-1(4D)
5
AUX_HEATER_PWR_m FEGND —O
P82 | c L oo
2-1(4D) R144
L A~~ALL B 681K
i iRt
& 77 i
FET_HEATER-
ASOIN ¢ > ke
U227 % [(1)811F 2-13D)
—— 01y
Uz228 _
FET_HEAT_ON DB—E{ B }
] Vesd
CD4070BCM . ESMTDHPOZHD FEGND
V1SPFE
Swi
R150
= | T .2 SDIN
QL O | 6+— FET_TEMP_p 7
[ FET_TEMP+
o || ¢ lemo_conn
= 179 178
D ~ ~ —4— 0.1uf —L— 0. 1uF
= ) — % —_— —
Ql® OC1= FEGND 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
| I m 77 2 ALL LOGIC LEVELS ARE HIGH TRUE
= FEGND FEGND
— NAME DATE
ORIGINATOR MERLE HALDEMAN 5/23/99
MONENTARY PUSH BUTTON R - gmm
FRONT PANEL MOUNT SWITCH CHECKED
APPROVED
u227 |%
o - . FERMILAB PPD/EET/ES COMS (E-891)
: %} . i ZIP MODULE
4
T H @ @D FET_HEATER
GRD D" g |MTOFLPOZHD CDL070BCM CD5070BCM —  (DL070B(M SIZETFSTM NO, UwG. NO. REV
GRD R 1
GNOGND SCALE SHEET 9-1

2 | 1




REVISIONS
vee REV DESCRIPTION DATE [APPROVED
2| MODFICATIONS FOR BANDWIDTH ADJ. /14700 | BOM
visp vigp
R3 ) veo 4
20 4]
3 ST ]
|+ O.1UF R3L Vi5P
[ 2 OAF T
Ao bR ! us 1 » 1 GAIN=10 i
- AGND
Ve V0D AN £ 2 {ia1 1yt |18
101 |+ 28 GAIN=L B 6
D 1 GAIN-10 3 [AIN {>0-|:|—q> AOUT| 2 I 1A2 1¥2
= 10F B o LnE i GAIN=2.0r.5 6 |1a3 3 A
D 1 GAIN1 5 BN BOUT| 4 uts AGND GAIN=L or 143 8 {14 1v4 P2
— 210F B | 1% BAN-143.0r5 11|56 i 2
[t Gunwes AETE S ey TN tout 6 Vi Voo A=l or 2 B 2nz vz L
2-102F5) POLARITY=INVERT 15| 5,3 318
102 3 |an AuT| 2
[t 5 o 0ouT {10 >o{ o> POLARITY NONINVERT 171 24 v
710F D) P .
s BOUT| &
1t [ew £ouT [12 = 1l
AGND D
7 o cout| ¢
1L]FIN FOUT |15 {>O-|:|—0[> MM74C26LWM - (10
MC145048
13|MODE  TTL/CMOS AGND
MODE SELECT 11 |EIN Do Fo> EQUT [12
VSS .
8 14 [FN FOUT |15
AGND v MC165048
GND,
13 [MODF  TTL/CMOS
MODE SELECT
e[ 1 GAIN.143.5 vss
1 GAIN_1.2 8
= L ORI NS
o[ D7 AGND , , . ,
1 POLARITY_POS
011 = 07 05 be
[+l 5V TO 15V LEVEL SHIFTER ol oM Lo, Yol
1]
! 1
2 2 1, 143, 10, 143
02
D9 3 BATS4CW AGND AGND AGND AGND
BATS4CW
Ut
DRIVER INPUT 1 1 18E+§EQTST— 16
W 29 R29 8 SETA V7 AGND
106 VERCOMP § r P 6 AspAe— A
MONITOR \Kﬁ H Ao | asho z 20805 01% BSIAZT T aa0
2 A AGND E] “eLib cve 13
2-1(68-8) N BATS4CW v
TRIMBB R27 11RSTB &~
ADBZ9R 1 25 2050 2RS[+ T- 15
me TRITE S oo 1 \égé%{_VAGND GAIN SELECT RELAY 2 OR 5
0805 0.1% R23 1 DSZE-MLZ-DCL2V
131 | 33%F 49 R2L R25
. AGND
L 143,25 0805 01% 499 0805 01% 499K 0805 01% 47
RL6
s 56 RA41 ABND
357 0805 01% T '—| |—\/\/\/—‘
DRIVER OUTPUT
GND w3
653 | | 82pF ::g %v CMA 4 5 NVEROMR 5 15pF & o
R20 o ppes B’( . U1 BATSLSW 5 . 5 o AGND Ros 2 4 R3Z DRIVEROUT 1
s - v s 13 — % Yo s | 2-16B5
0805 01% 357 0805 01% 11RSE 0805 01% b= RES_1W_SMT_2512
10, 143, 26, 50| 2RS[+ RYT- 15 3 0805 01% v BUFE34F
st | 82pF T A cs7 R&2 R4S
< 0S2E-ML2-DEL2V '—| |—\/\/\/—‘
301K 0805 01% 383K 0805 0.1% h 1000805 01% AGND 301
e < R24 r27 0805 01%
GAIN SELECT RELAY 1 0R 10 [ —l— 47pF QL99 TABLE A
032 | | 33%F SEE TABLE B 1505 01% POLARITY SELECT RELAY 499 0805 01% 499K 0805 01%
m19 1 -
s RELAY U2 POLARITY -
0805 01% OPTIONAL CAPACITOR
SET INVERT VALUE TO BE DETERMINED £
RESET NON-INVERT T (LB OF TESTING . 12,10, 20 1SE *M%AEND
g TRIMA _| oo U L GAIN SELECT RELAY 1 OR 2
TRIMB . P 6 RS[A e
7 9 SE[B
; - % 0805 01% st —CgHB 13
R 332€ g IRSIB 2~
ADEZS’JF\J/ER[DMP £30 1139k 143 5 143 20 28S]+ R$T- 15
[ AGND R3D \;&%{' 7 AGND
10K visp visp DSZE-ML2-DCL2V
THIS STAGE ILLUSTRATED WITH GAIN = 10 t L10 R7 2K 0805 01%
THIS STAGE ILLUSTRATED WITH GAIN = 5
STAGE 1 BLMZIAL0ZS BLMZIAL0ZS 274 [ TABLE B
i
+|cs
o 36 F ; F 7 e STAGE 7 STAGE 1 STAGE 2
[A}L?‘iFFILM ok CAP_FILM o § CAP_FILM 410F >UB RELAY U | RELAY UL | RELAY U3 GAIN
SET SET SET 1
[ Y= 29 R 42 + o , ADBZOR
FEGND 4 AGND SET SET RESET 143
1uF
CAP_FILM LIUF e SET RESET SET 2
o L4 R10 SET RESET RESET 5
P s J,_\ZL
CAPFLM BLMZIAL0ZS e s RESET SET SET 10
Visn Visn 10K RESET SET RESET 143
visp
v wse RESET RESET SET 2
FEGND 1 Re RESET RESET RESET 50
uie R ~ BLMZIALOZS BLMZIA102S 274 BLMZ1AL02S NAME DATE
12 8 ol 1 o . R33 R . » " NOTE. ALL RELAYS ARE SHOWN IN THE RESET STATE ORIGIATOR T 000
20K RN V—@ 10F 7 4] e hd = cu7 < FOR PROPER GAIN MAKE SURE OUTPUT RAWN
2 ot 206 e . " BT 7 v ] 5 0.1UF 641907 D10 1S DRIVING A 50 OHM LOAD BAUCE MERKEL 09/14/00
MAXIM DGA4L9DY 0L 3 > - 4T b - 470k un N v CHECKED
3
1R v >
5 [AP}M CAP_FILM [N PN ) f ADBZ9.R " UPAZIGU s o BUF634F AGND AGND APPROVED
2-1(5D) AbND [ CLL AGND  *
3 e 7o P W 3 FERMILAB PPD/EET/ES (CDOMS (E-89D)
| o)
oo rie =L ae—— . ok e e e | o ZIP MODULE V2
20k fer e & T DRIVER
BLMZIAL0ZS 274 BLMZIALOZS TZETFSCM N WG NO =g
= VisN
VisN VSN
OFFSET AMPLIFIER AGiD
ScaLE [ [sieeT 10-1

?

1




/ & 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
CHANGED Ul FROM ANALOG DEVUCES
A SSMZ141S TO LINEAR TECHNOLOGY £/28/99 IMHALDEMAN

LT1357CS8 FOR FASTER RESPONSE
ALSO ADDED TwO 4 7uF CAPS TO BYPASS

o1 VARIABLE i EXT_TESTINPUT 1 it
N\ | - _ _ 1
2% Zg\%/\’ * 2 1(40)
2-1(5G) ‘
B
2
3
T1357CS8
1 VARIABLE 5 &
I> ENA Y2 Y ®
2-1(5G) 1, 99K L, 99K
FEGND
—Di
VISPFE
YN
° °
27 4
+| L4 Lt
R U1
1 0 1UF /
L TUF TS
? J? * " LTI357CS8 AL DATE
.| o FEo B ] ORIGINATOR MERLE HALDEMAN 11/16/98
— — DRAWN BRUCE MERKEL 11/16/98
A Tor 0.1uk
| CHECKED TOM CRENNA 1/8/99
R1
® ® APPROVED
274
VISNFE FERMILAB PPO/ETT/ES COMS (E-891)
/1P MODULE
NOTE. FOR HIGHER SPEED USE A LT1363CS8 EXTERNAL TEST RECEIVER
SIZEIFSCM NOU. DWG NO. REV
A A
SCALE SHEET 11-1
7 ) ]




REVISIONS

REV

DESCRIPTION DATE |APPROVED

IN_A

U46

IN_B

p10R m10R

auT_a b 0OBIAS i
ouT_g b GIBIAS M

DUAL_NONINVERT_BUFFER

N

V15P V15N
0 BIAS BUFFER OUTPUT OF +/- 10V

USE POWER OF +/- 15

LED_BIAS

2-1(4B)

ZAP_DAC
[@HWH)

QUT_A

IN_A

IN_B 0ouT_B

SAW.D)
2-1020)
50(0.15)
SQUID DRIVER OFFSET DAC U BIAS OAC e
SAQ BO(0.15] 4 b SAQ) BD10.15)
BTN SAW) s
== SA0.1) SAD) [S0_OFFSET_A ksAW
SAWD DAC-A 2-160) liiiiipg P SA) DALA
SYS_RESET | I 3 | S0 OFFSET B | I 3 5
=) SYSZRESET DAC.B Sen [ SYSZRESET DACB
SOUII_ORV_DACLS. SO_OFFSET_C UBIAS DALTS
D*L(ZE) B DALCS OALL 7-1(6E) m D 2-1(20) DACTS oAtt
DACS_R/W SO_OFFSET_D
AT DAC_D T liiiiing AT DAC_D
2-1D pSREF  mSREF  plQR  miQR DSREF  mSREF  plgR  migR
— v v N\ 2 v N2 N\ N\
i YSREF SREF +10R  -10R {SREF  -SREF  +10R  -LOR
2
=4 DACS_R/W
z 0 DRIVER OFFSET DAC UET BIA> DAC
a0 BD(0.15)
SAD BO(0.15] 4 b ———® SAD)
SAW)
SA(D)
SAW) DAC_A Q0_OFFSET P SAL DAC-A
SA(D) - 2-1(6B) SYS_RESET DACB
0AC B 01 OFFSET SYSRESET ,
SYSRESET - 2-160 CETUECS
T_ORV_DACCS TEST DAC (I PRI —p oA DACC
@ —= DATTS DAC.C 22160
2-1020) oAT DAC_D
—p AT DALD ) SPARE pSREF  mSREF  pIOR  mIOR
PSREF  mSREF  pIOR  miQR T T T T
YSREF SREF 410 -10R
(SREF SREF +10R  -10R
BO0.15)
SAD) 4 )
SAW)
SAWD) SOUID_BIAS_A
SAW) DAC-A IN_A U 4 3 OuT-A ’—®24(BG)
TS RESET DAC.B INB ouT_8SOUID-BIAS.B 2-1(8F)
pLOR mMIOR
SUBIAS_DATTS
> DACC DUAL_NONINVERT _BUFFER %
2-1020) %R 16R
DAC_D
oA - qur_ah_soum_sias_c
PSREF  mMSREF  plOR  miOR pin_A UA-]_ Ap—tife S 16
IN_B 0uT_B p—SQUIDBIAS D 2-1(80)
JSREF SREF +10R  -10R pLOR MR
SQUID GAIN DAC DUAL NONINVERT BUFFER
+10R-10R
BO(0.15)
SAQ) —
SAW)
SAW . DACA N UA 2 uT_a b SOUID_GAN_A M=o
s et DAC_B INB 0uT_8 pSUUD-GAIN.B 2-1(7F)
ST_GAINDACTS PLOR_mLOR
) S DACCS DAC.C DUAL_NONINVERT _BUFFER % M
2-12D) %R 16R
o— UAT DAC_D
SOUD_GAIN_C
PSREF  mMSEF  plOR  midR piN_A our A p=tRn i A2 170
N2 N_B U A O T8 >—|SDUIDfG“NfD M-
(SREF SREF +10R  -10R pLOR mIOR
TORL NONNVERT BUFTER 1 ]
SQUID LOCKPNT DAC HoR-1oR
BO(0.15) 10R
SAD q P
SAW)
SAWD) . DACA Na U 3 9 QUT_A hSO-LOCKPNT A i) G pSREF
SYSTRESET DAC.B INB 0uT_B pSU-LOCKPNT.B 2-1(7F) MSREF
SO_LOTKPT_DACTS PLOR_mLOR
T DACCS DAC.C DUAL_NONINVERT _BUFFER % M
- +10R -T0R n10R
—P AT DAC_D
SO_LOCKPNT_C
PSREF  mMSREF  plOR  miOR piN_A out A = 2170
J J ) d INB U 3 8 our.g pSCLOCKPNTD TS 1700
JSREF SREF +10R  -10R PpLOR mLO0R

DUAL_NONINVERT _BUFFER l I
+10R -10R

ULS o

QET_DAC_A 2o
QET_DACB M-

DUAL _NONINVERT_BUFFER ;
+10R-10R

b A auT_A

S ouT B

U A A 10R m1OR

UET_DAC_C -
OET_DACD m 1)

C I PSR

11—
C m10R

DUAL_NONINVERT_BUFFER I

+10R-10R

REFERENCESL
+10R

PLOR
+5REF

m5R

-5REF

-10R REFERENCES

NOTE: ALL BUFFERS ARE

NON-INVERTING

1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
2; ALL LOGIC LEVELS ARE HIGH TRUE

NAME DATE
ORIGINATOR MERLE HALBEMAN 11/16/98
DRAWN BRUCE MERKEL 11/16/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-89D)

SIZE[FSTHM O
C

/1P MODULE
DAC AND BUFFERS BLOCK DIAGRAM
|DWG N0 Riv

SCALE

[SHEET 17-1




\II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
DAE 10 \/OI_T REGULATOR 0 UNDER DEVELOPMENT 1-19-99
R113
Ut9z 100
AGN R114
U193 100
AGN
66 .
PLUS_REF LREG |2 bDQl(ZB)
| 12-4(20)
e ! m10R
MINUS _REF “REG — I i
PLUS_REF | 1 PLUS_REF Dizuza)
MINUS _REF /2 MINUS _REF U124
PLUS_REF +REG |2 g POR | 12-1(2R)
® ¢ [ D
DACPREF L, s
MINUS _REF REG L |m D e
s 55%3125@5)
100 U239 %35 1. ALL RESISTORS ARE 1% UNLESS OTHERWISE STATED
W 7. ALL LOGIC LEVELS ARE HIGH TRUE
AGN
U148 U240 Tégé NAME DATE
§% :"5 OQIGINATOQ MERLE HAL DFMAN 11 /146798
Aol DRAWN BRUCE MERKEL 11/16/98
CHECKED
ACND  ABND DAE 5 \/OLT REGULATOR HECK TOM CRENNA 1/8/99
APPROVED

FERMILAR PPD/ ETT/ ES COMS(E-89D)

/1P MODULE
DAL REFERENCES

SIZE[FSCM NO. OWG. NO REV
A
SCALE SHEET 17-7
¥ 1




1

REVISIONS
REV DESCRIPTION DATE [APPROVED
V15pP R6 101
. o3 VOLTS - PLUSREF 11
10K 12-0(LD)
" c3 12-540)
39.2K L
ce —— CAP_FILM
—L— 1uF
U1 ——CAP_FILM
4 |a3an asouts| 3 Y%
AGND
(5 6 |VHIGH A30UTF | 1 ¢ A
1uF
CAP_FILM 13|ALN AsOUTS | 14 o
(8 8 |viow  AsoUTF| 15 R7 10K
e | | 7_|NRED GS-IN | 10 AGZQD
wr] | 9 |G+ ver | i (7
V15P CAP_FILM N
5 |GNADJ  BALADJ 12| ——CAP FILM s
L2 R3 AGND —
. 2 |vss vs-| 16 —— CAP_FILM
BLM21A102S RS 102
o1 2 .
1 5 ADS88KQ B NN\ o - VOLTS 4 DO
_— v 150 MINUS _REF
12-4(4B)
12-5(4B)
Vv
AGND
B R2
NV ®
BLM21A102S 51 o
V15N —— OIuf NAME DATE
ORIGINATOR MERLE HALDEMAN 12/01/98
Ao DRAWN BRUCE MERKEL 12/01/98
CHECKED TOM CRENNA 1/8/99
APPROVED

/1P MODULE

DAC PRECISION REFERENCE

[FERMILAB PPD/ ET11/ ES CDOMS(E-891)

SIZEIFSCM NO.

B

OwG. NG,

REV

SCALE

SHEET 12-3




4 3 . / 1
REVISIONS
Vvisp REV DESCRIPTION DATE |APPROVED
0 USE FOR BOTH 10 & 5 VOLT REFERENCE 3/23/99 | B MERKEL
1 replaced regulators with transistors 4/11/00 | B MERKEL
o )
1/8A
Rle . @ ) +10R (+5REM) L2
. - 0>
52 3508
A A1s t1g 19
+| Lr
‘ Lk Ho AN m—_
03 LT111256 01% 1080040
[ PLUS_REF R7 255K o I B .
12-3(28) l sy 22 atho
EZ? " 1UF
CAPFILM ti3 CAP-FILM
||
AGND l lo‘qu ACND
H
RS
511K
01%
AGND
AGND
H
511
01%
AGND
| | c1s
| Toawr 21
u RLL AR Fium
2 |-IN 499K T A
= MINUS_REF RB 253K 3 N Rl
LD ’ " 511K
12-320) l o (T111258 0.1% AGND
car i
z 01 2l 47 Tie
AGND RLT 10BO040 ’I\ T o
100 3 ! . . ! D
Nersrs/
: - -10R (-5REF) )
FUSE
1/8A
V15N
Vi5P
BLMzﬁwzs_ R10 _
ul
CAP FLM . RESISTANCE CHART FOR STUFFING THE DAC REGULATORS
Vo LT1112S8
] w3 J o LT SYMBOL +5 VOLT -5 VOLT  +10 VOLT  -10 VOLT
TEA&EFF]LM T
B ® 1K OHM N.U. N.U. N.U.
274
V15N NAME DATE
A 255K OHM 255K OHM 511K OHM 511K OHM
DRAWN BRUCE MERKEL 04/11/00
@ N.U N.U 511K OHM 511K OHM CrecreD
NOTES e e ' '
APPROVED

1. ALL RESISTDRS ARE 1% UNLESS OTHERWISE SPECIFIED

2: ALL LOGIC STATEMENTS ARE HIGH TRUE

NU. = NOT USED

FERMILAB PPD/ ETT/ ES CDMS(E-891)

/1P MODULE

DAC +/- VOLTAGE REFERENCES

SIZE[FSTM RO
C

|DWG NO

ALV
1

SCALE

[SHEET 177




1

+10R
12-L(20)

(82
iAMF N

4 PLOR @

0.1uF

AGKD oo VEL

R23

BLM21A102S —
° D D)lZ—B(ZD)
1uF
CAP_FILM 1
L (163 | 01uF
GRD
e AéND
(164 | 0.1UF
DAC MoREE ) 17-508)
BD(0) Gl - vookze__+10m AgND AGND
B ? {on vec A (19 C83
+| LuF
BD(2) 0] op VREFH|_L__+SREF - u
BD(3) £ . VREFL |28 -SREF AU
BD(L) 2] vssl 4 10m . m10R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
7 T -JALS 2 s ) L
DAC 20| o 8 S o/ 20/
71 R/W REEGEEEGEE
SAWD) 22
[t o o AD U159 UL60Y U161 U167
121 Al = = SO
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 o o S S
GRD
o DACBLIZ2FPC

AGND AGND  AGND AGND

U34

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

(88
iAMF | b

4 PLOR @

0.1uF

AGKD oo VEL

26

BLM21A102S —
° D D)lZ—B(ZD)
1uF
CAP_FILM 1
L (169 | 01uF
GRD
e AéND
c170 | 0.1uF
DAC MoREE ) 17-508)
BD(0) Gl - vookze__+10m AgND AGND
B ? {on vec A 25 C89
+| LuF
BD(2) 0] op VREFH|_L__+SREF - u
BD(3) £ . VREFL |28 -SREF AU
BD(L) 2] vssl 4 10m . m10R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
7 T -JALS 2 s . RN
DAC 20| o 8 S o/ 2/8
71 R/W REREEGEEEEE
SAWD) 22
[t o o AD UL68) UL69) U170) UL71
121 Al = = SO
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 o o S S
GRD
o DACBLIZ2FPC

AGND AGND  AGND AGND

U3z

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

C78
iAMF | Ce

4 PLOR @

0.1uF

AGKD oo VEL

BLM21A102S —
° D D)lZ—B(ZD)
1uF
CAP_FILM 1
L (159 | 01uF
GRD
e AéND
C160 | 0.1UF
DAC MoREE ) 17-508)
BD(0) Gl - vookze__+10m AgND AGND
She 7 on veep e €79
+| LuF
BD(2) 0] op VREFH|_L__+SREF 1 u
BD(3) £ . VREFL |28 -SREF AU
BD(L) 2] vssl 4 10m . m10R D
BD(G) 13 oS ORQ,L'(ZB)
BD(6) 17
BD(7) 15 o VOUTALS - DAC_A N
BD(8) 16| g VOUTHZ - DAC B o1
BD(9) 17 o vouTe 27 T DAC_C Sy
BD(L0) 16 o vouTo 126 DAC_D S0
BD(D) 19 /
BD(0.15) DIl1
7 T -JALS 2 s . FOES
DAC 20| o 8 S o/ 2/8
71 R/W EEEEGEEEEE
SAWD) 22
21 o o AD UL72) UL73) U174) UL75
121 Al = = SO
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 o o S S
GRD
o DACBLIZ2FPC

AGND AGND  AGND AGND

U33

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

i 4 PLOR @

(76
T B
01uF
AGND AGYD = VLt
~
[a

BLM21A102S -
° D D)lZ—B(ZD)
1uF
CAP_FILM L
L (157 | 01uF
GND
1 AéND
(158 | 01uF
mSREF
DA[ [ »y12-528
AGND AGND
RD(0) 8 | o voolZ5__+10R A
BD(1) oo vee |2 . 77
+|  Lur
BD(2) L P VREFH|_L__+5REF — u
BD(3) o vREFL 28 -sREF AU
BD(4) 2 o, vssl 4 -10m )| m10R DD
BD(3) E] ORlZ—A(ZB)
BD(6) 14 -
D16
BD(7) 15 gy VouTA2 . DAC_A N
BD(8) 16 ] VoUTELZ . DAC B S0
BD(9) i vouTe L2 DAC C S
BD(10) 18] 1 VouTo 124 T DAC_D ')1271
BD(11) 19 - - ~| Z
[y = Sl Sl SR
[12-1 %ES 2y s
) 24 p/w
SAD) 22
[[2-1 AD UL89) U190) U191Y U181
[y AN Y C F) -
_—— I I I I
[EE) SAEE=Al 0 AEsET DGND |2 W W W
7 59 59 5o 5
GND
0 DACBL12FPC

AGND AGND  AGND AGND

U3l

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

(86
iAMF ] b

4 PLOR @

0.1uF

AGKD oo VEL

25

BLMZLATOZS DSREF 12-5(20
* L >
1uF
CAP_FILM 1
L [167_71%
GND
e AéND
(168 | 0.1uF
mSREF
DA[ [ »12-5B)
500, o [ W EERT: A&ND AGND
BD(1) 7 it VCC 24 (23 £87
+|  LUF
BD(2) 10| o VREFH|L__+5REF —L u
BD(3) 1 P VREFL 28 SREF 01UF
BD(L) 12| o vsslh  -10R . m10R DD
BD(5) 13| o 0R1274<25)
BD(6) Lo g
BD(7) 15| oy vouTAL3 " DAC_A N7
BD(8) 16 | g voUTALZ " DAC_B N
BD(9) 17| oo vouTe 122 T DAC_C S
BD(10) 18 | 10 vouTD 26 DAC_D N
BD(11) 19 7
BD(0.15) b1
) A 2N s . o N e
DAC 20|, o S v/8 /23S
[17-1 R/W i S KS KaxKS
SA0) 22
[17-1 T o AD UL65) U166 U167) U186
[12-1 Al &‘ &‘ &‘ &‘
[ S TS FESET 6 rESET DGND |2 ol A o Al
g [— o o RO
LDAC = % % %) %)
J: GND
o0 DACBL12FPC

AGND AGND  AGND AGND

U35

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

C80
iAMF _ | e

4 PLOR @

0.1uF

AGKD oo VEL

22

BLMZLATOZS DSREF 12-5(20
* L >
1uF
CAP_FILM 1
L EIGI_TMF
GND
. AéND
(162 | 0.1uF
mSREF
DA[ [ »12-5B)
500, o [ W EERT: A&ND AGND
BD(D ? {on Ve 17 sl
+|  L0F
BD(2) 10| o VREFH|L__+5REF —L u
BD(3) 1 P VREFL 28 SREF 01UF
BD(L) 12| o vsslh  -10R . m10R DD
BD(5) 13| o ORlZ—A(ZB)
BD(6) La ] o
BD(D) 15| oy VOUTALS N DAC_A N7
BD(8) 16| s vouTal2 N DAC_B N
BD() 7] oo vouTe k27 T DAC_C S
BD(10) 18| oo vouTD 126 DAC_D S
BD(11) 19 7
BD(0.15) b1
) A 2N s ~ o KN o
DAC 20 - = S o/23/2
[12-1 R/W o S KS KK S
SAW) 22
[17-1 T o AD UL76) U177y U178) UL79
[12-1 Al &‘ &‘ &‘ &‘
[ S TS FESET 6 rESET DGND |2 ol A o Al
g [— i o RO
LDAC = % % % %)
J: GND
o0 DACB4L2FPC

AGND AGND  AGND AGND

U36

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




1

+10R
12-L(20)

c8l,
L70F 22

i 4 PLOR @

0.1uF

AGKD oo VEL

R2L

BLMZLATOZS DSREF [ el
* L >
1uF
CAP_FILM 1
L [165_71%
GND
1 AéND
(166 | O1UF
DA[ mSREF D} 12-5(28)
S00) o [ P R A&ND AGND
BD(D ? {on Ve il 85
+|  LUF
BD(2) 0] VREFHIL__+5REF —L u
BD(3) 5l . VREFL 128 -SREF 0 IuF
BD(L) 120 VSSlt  -10R )\ mLOR DD
BD(5) 13 0I5 ORlZ—A(ZB)
BD(6) Lol o
BD(7) (] s vouta3 o DAC_A N
BD(®) L3 . VoUTRZ o DAC_B S
BD(9) i voutc L2 T DAC_C S,
BD(10) 18] 000 vouTD 26 DAC_D S
BD(11) 19 7
BD(0.15) on1
|1271 %ES 26@ Ve Do FTHoL >
[ y-2t 24 p/w ECELECE-CLE
SA0) 22
[17-1 T o AD ULB7) U188 U163) UleL
L SYS RESET 6 L 5 o o oM
[12-1 = Q| RESET DGND an an Sl
7 S S 0w 5
LDAC = % % %) %)
J: GND
o DACBLLZFPC

AGND AGND  AGND AGND

u37

REVISIONS
REV DESCRIPTION DATE [APPROVED
UNDER DEVELOPMENT 1-19-99
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAR PPD/ ETT/ ES COMS(E-891)
/IP MODULE
DAC'S_1_T0O_7
SIZEFSCM NO. OWG. NO. REV
B 1
SCALE SHEET 127-6




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U136 RS7
ONC,
SCOPE_TP 100
FEGND us7
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
58
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U135
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U472 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U130 RS1
ONC,
SCOPE_TP 100
FEGND Us1
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
Us2
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U129
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U39 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U132 RS53
ONC,
SCOPE_TP 100
FEGND Us3
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
Us,
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U131
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U40 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U134 R55
ONC
SCOPE_TP 100
FEGND Us5
buffer
2N ouT | T OUT_A ‘>>
N INAS N A oUT_A[L 12-1
) EvEE BUF_FILTER
Us6
‘> szle 6 | INB ouT B Z
7 . +10R “10R 2|IN out |1 _OUT B S
b 3 RUF_FILTER e
=\ PLOR
— 121 U133
==\ MI0R SCOPE_TP
—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED
FERMILAB PPD/ETT/ES CODMS (E-891)
/1P MODULE
U4T DUAL NON_INVERTING BUFFER BLOCK
SIZEIFSCM NO. DWGO, NO. REV
A 1
SCALE SHEET 1/-77
7 ) 1




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U128 R49
ONC,
SCOPE_TP 100
FEGND UL9
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U50
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U127
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U38 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U141 R62
ONC,
SCOPE_TP 100
FEGND
buffer Us9
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
% IN_B OUT_B U60
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
==\ Dl0R
— 171 U137
==\ M.0R SCOPE_TP
L—7 171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U43 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U143 R64
ONC,
SCOPE_TP 100
FEGND U6l
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U62
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U142
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
UL L DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U145 R&6
ONC,
SCOPE_TP 100
FEGND Ué3
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
U6,
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 121 ULLL
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U45 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




/ \II 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
U147 R6S
ONC,
SCOPE_TP 100
FEGND UL
buffer
2N ouT | T OUT_A ‘>>
N INA S [y A OUT_A 12-1
)T T BUF_FILTER
UL8
% IN_B OUT_B
’ . +10R ~10R 211N out | 1 OUT_B S
b 3 BUF_FILTER L2l
== pPLOR
— 171 U146
==\ M.0R SCOPE_TP
L—7"171
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN RRUCE MERKEL 12/10/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)
U4L6 DUAL NON_INVERTING BUFFER BLOCK

/1P MODULE

SIZE[FSCM NG. DWG. NC. REV
A 1
SCALE SHEET 1/-77
7 ) |




1

R1
499K
R9 U1l
h\/\/\/—”—IN OUT_A 1 o
A - T
499K N~ 5 Hﬂ]]]D
AGND (T11724CS8 12-7(2B)
105
L s RS R6
17-7(2B) L.99K 499K 37
FEGND
R2
499K
R10 U o
[N- OUT_B 1
8 _
o > >
AGND T iocss 12-7(2B)
106
1 IN.B R RS
12-7(2B) 499K 4. 99K 37
FEGND
+10R
104 . T L1 RL,
] T—e PR
12-7(2B) BLMZLALO2S (3 274 o NOTE: Q_RIAS BUFFER
N I il 6 U1 REPLACE RESISTORS R1, RZ R6, & RB
AP FILM Py WITH 10K OHM RESISTORS
- I v ALSO NOTE THAT POWER SUPPLIED TO
‘ THIS BUFFER IS +/- 15 VOLTS
@ % A 4 Ve
LT1124CS8
Ch 1 2
—— g AOND o EL
——CAP_FILM T~
103 . L . LR
I \T/ A1 ® *
127GA) BLMZIATOZS 274

-10R

REVISIONS
REV DESCRIPTION DATE [APPROVED
1 | revisED FOR 2 x GAIN ON G_BIAS BUFFER | 5/4/00 | BMERKEL

NAME DATE
ORIGINATOR MERLE HALDEMAN 11/17/98
DRAWN BRUCE MERKEL 11/17/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES CDMS (E-891)

/1P MODULE

DUAL NON-INVERTING BUFFERS

SIZEIFSCM NO.

B

OwG. NO.

REV

SCALE

SHEET 17-8




/ 1
REVISIONS
REV DESCRIPTION DATE |APPROVED
102 o 101
I L ® i
12-7(28) b9 +| 01 12-7(1B)
VS
4 JuF
W
N g
4‘7uTT
777
FEGND
NAME DATE
ORIGINATOR MERLE HALDEMAN 12/09/98
ORAWN BRUCE MERKEL 12/09/98
CHECKED TOM CRENNA 1/8/99
APPROVED

FERMILAB PPD/ETT/ES COMS (E-891)

/1P MODULE
BUFFER FILTER

SIZE[FSCM NO. DWG. NO. REV
A
SCALE SHEET 17-9
/ 1




REVISIONS
BUFFER_ENA
REV DESCRIPTION DATE | APPROVED
BUFFER_WRT_RD 0(0.15) A000.15) .
w vee
u1e 18
0534X245 T o2 0(0.15) LED_PULSE_OUT LED_PULSE_OUT 2-1(4B) VARIABLE WIDTH PULSE
o — LED_1_ENA LEDL_ENA 2 1048)
(PLA-6 il 00 R <— s K Digl P620FCT-ND LED_2_ENA LEDZ_ENA 2-1(4B)
5[AT B7[ 41 o 25 ol
E}Eii’ 76 GRS 77 " 47 LAt 15t |2 B0 o INT_ENA_STA INT_ENA_SOA ~1(8G)
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U118 TuACTOLASC OETDAC_EXT_ENA_D OETDAC_EXT_ENA_D 2-1(4F)
READ 3 T 8 PSIONV D 2-1428) ENABLE_HEATER_A HEATER_PULSE_A ~1(4F)
e ENABLE_HEATER_B HEATER_PULSE_B 2-1(4F)
POWER_LP HEATER_PULSE_C -
’—| OWER_ P OWERUP ENABLE_HEATER_C AL 104P) 30 SEC
QS34X245 TRIAS DACTS 216501 ENABLE_HEATER_D | | 2-1(4F)
TBIAS DALTS Q0_GAIN_L 00_GAIN_1 -1(6B) |
— T_IRV_DACTS 2-1(50)
O_DRV_DACTS 00_GAIN_10 00_GAIN_10 2-1(6B)
(PLA-T5 ADDRD) SURV-DACTS SRV TRITS 271501
ADDR(B) - 2-1(50) QO0_GAIN_1_143 00_GAIN_1_143 2-1(68)
SO_GAINDACCS. -
(psc- 15 SO_GAIN_DACCS 00_GAIN.Z_5 00_GAIN.2.5 2-1(68) 12 mSEC
ADDR(1) SU_TOCKPTUALTS 2-1(50) o
(PLA- 16 SULOTRPTVATCS. U0_GAIN.1.2 00_GAIN.1.2 7-1(68)
PLC- 16 ADDRE) SUBIASDATTS SO.BAS DACES 2160
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